Background: There is evidence that low-level alcohol use, drinking 1 to 2 drinks on occasion, is protective for cardiovascular disease, but increases the risk of cancer. Synthesizing the overall impact of low-level alcohol use on health is therefore complex. The objective of this paper was to examine the association between frequency of low-level drinking and mortality.
dations.
There is an expansive body of literature on the relationship between alcohol use and health. Investigators have examined the impact of alcohol use on health conditions such as bodyweight, blood pressure, and stroke, as well as diseases including diabetes and multiple types of cancer (Foster and Marriott, 2006) . The association between alcohol use and cardiovascular health has been researched extensively, with many studies finding evidence of a J-shaped curve (Costanzo et al., 2010a,b) : Low-level drinkers, defined as drinking 1 to 2 drinks per day, have a reduced risk for cardiovascular mortality compared to either abstainers or heavier drinkers.
A prospective study conducted by Mukamal and colleagues (2003) examined alcohol consumption and the risk of myocardial infarction among men over a 12-year period in the Health Professionals Follow-up Study. Both quantity and frequency of drinking were analyzed, along with type of alcohol consumed and changes in consumption over time. Alcohol consumption was associated with decreased risk of myocardial infarction, regardless of alcohol type, and those who reported drinking 3 to 4 days per week or 5 to 7 days per week had decreased risk compared to those who drank less than once a week. Several other studies investigating alcohol use and cardiovascular health outcomes have also reported a protective effect for low-level drinking as measured by quantity and frequency in both men and women (Britton and Marmot, 2004; Mukamal et al., 2005 Mukamal et al., , 2010 Tolstrup et al., 2006) , and this protective effect has been corroborated by meta-analyses (Costanzo et al., 2010a,b; Larsson et al., 2015; Mostofsky et al., 2016; Ronksley et al., 2011) .
More recently, however, several studies have challenged the benefits of alcohol for cardiovascular health. A prospective study of nearly 600,000 drinkers showed that for cardiovascular disease subtypes other than myocardial infarction, lower alcohol consumption was associated with lower risk of disease . Analysis of individuals from this cohort without baseline cardiovascular disease found that alcohol intake was associated with increased risk of nonfatal coronary heart disease, but associated with decreased risk of stroke (Ricci et al., 2018) . In a Mendelian randomization study by Holmes and colleagues (2014) , individuals with decreased genetic risk for consuming alcohol and alcohol use disorder, based on the presence of a genetic variant that alters alcohol metabolism, were compared to individuals with typical genetic risk. The authors found that individuals with the genetic variant associated with lower alcohol consumption had a more favorable cardiovascular profile and reduced risk of coronary heart disease than those without the genetic variant. This finding supports the beneficial effect of reduced alcohol consumption for cardiovascular health.
In contrast to the inconsistent findings regarding alcohol use and cardiovascular health, there is a consensus that alcohol use is associated with increased cancer incidence (Cao et al., 2015; Chen et al., 2011; Trichopoulou et al., 2010; World Cancer Research Fund and American Institute for Cancer Research 2018) . Because of the strong association between cigarette smoking and cancer, and the confounding between smoking and alcohol use, teasing apart the relationship between low-level alcohol use and cancer has been particularly difficult. A recent study of 2 large U.S. cohorts found an association between low-level drinking (1 to 2 drinks/d) with minimally increased risk of any type of cancer (excluding nonadvanced prostate cancer) in both men and women, regardless of smoking history (Cao et al., 2015) .
Investigators have also extended the examination of the association between alcohol use and all-cause mortality. Historically, studies of all-cause mortality have replicated the J-shaped curve evident with cardiovascular outcomes (Costanzo et al., 2010a,b; Di Castelnuovo et al., 2006; Klatsky and Udaltsova, 2007; Ronksley et al., 2011; Xi et al., 2017) , but recent studies using updated methodologies and data have found no evidence for a protective effect of low-level drinking on all-cause mortality (GBD 2016 Alcohol Collaborators 2018 Goulden, 2016; Stockwell et al., 2016; .
To further complicate matters, gender and race differences have also been reported. Sempos and colleagues (2003) analyzed a sample of African Americans who were followed for 19 years as part of the National Health and Nutritional Examination Survey Epidemiologic Follow-Up Study and found no protective effect for low-level drinking on all-cause mortality. Likewise, Kerr and colleagues (2011) found no protective effect of low-level drinking on all-cause mortality for African Americans when analyzing data from the National Alcohol Surveys, but a protective effect was found for Whites in the same sample. With respect to gender, Klatsky and Udaltsova (2007) reported that the protective effect of low-level drinking on all-cause mortality was stronger in women compared to men, whereas a recent meta-analysis found no protective effect at all of low-level drinking for women (Zheng et al., 2015) .
In synthesizing these studies, it has been argued that protective effects of alcohol on health have been overestimated and that the association, instead of being causal, is due to the methodological limitations of observational studies. Chikritzhs and colleagues (2015) contend that no protective effects should be assumed in future estimates of alcoholrelated burden of disease or in national drinking guidelines. Several areas of potential bias have been identified that could lead to spurious associations, including misclassifying former drinkers as abstainers, residual or unmeasured confounding, and selection biases (Chikritzhs et al., 2009; Fillmore et al., 2007; Goulden, 2016; Klatsky and Udaltsova, 2013; Naimi et al., 2005 Naimi et al., , 2017a . Whether moderate alcohol consumption confers health benefits to current drinkers continues to be a topic of strong debate in the scientific literature (Britton and Bell, 2017; Chikritzhs et al., 2015; Mukamal et al., 2016; Naimi et al., 2017a,b; Rabin, 2018) .
With the advent of large-scale databases, a more thorough examination of alcohol consumption and mortality can be conducted. This current study analyzes the association between alcohol use patterns (quantity and frequency) and risk for mortality by using 2 large data sets to determine the nadir of risk: the quantity and frequency of alcohol use associated with the lowest mortality and to identify where risk begins to increase.
MATERIALS AND METHODS
Two large data sets were used in this study: the National Health Interview Survey (NHIS) and outpatient medical records from Veterans Health Administration (VA) clinics. Because the structure of the 2 data sets differs, the data and analysis are described individually for each data set. org/ihis/). NHIS data were collected via computer-assisted personal interviews administered by interviewers employed and trained by the U.S. Census Bureau. Included in these analyses were 340,668 individuals aged 18 to 85 who were followed for at least 2 years (i.e., did not die in the first 2 years) and had mortality follow-up in the fourth quarter of 2011 based on linkage constructed by the National Center for Health Statistics between surveyed individuals and death certificate records from the National Death Index (National Center for Health Statistics, 2015) . All individuals included were surveyed only once.
Coding of Alcohol Use. Since 1997, the NHIS has included 3 questions to assess typical quantity of drinking, frequency of drinking, and binge drinking over the past year, as well as 2 questions about lifetime alcohol use (Box 1). Respondents are instructed to include all types of alcoholic beverages, including liquor such as whiskey or gin, beer, wine, and wine coolers. The definition of a standard drink was not provided.
Never drinkers were defined as those who had never had 12 drinks or more in their lifetime. Former drinkers were defined as those who had 12 drinks or more in their lifetime, but had not consumed alcohol in the past year. Current drinkers were defined as those who had consumed alcohol on at least 1 day in the past year. Annual drinking frequency was converted to weekly drinking frequency by dividing by 52. For the purposes of this study, we defined binge drinking as consuming 5 or more drinks on an occasion for both men and women. We dropped 990 individuals (0.3% of total) from the analysis due to missing alcohol-related data.
Outcomes. The primary outcome analyzed was all-cause mortality. For secondary analyses, cancer mortality and cardiovascular mortality were evaluated using the available causes of death. Cancer mortality was coded by the NHIS, and we defined cardiovascular mortality as mortality due to either (i) diseases of the heart or (ii) cerebrovascular diseases.
Covariates. All analyses included self-reported gender, race, age at time of survey in 5-year bins, region of country, survey administration year, health and wellness factors, and socioeconomic factors. Health and wellness factors included current smoking status (never smoker, former smoker, and current smoker categorized into cigarettes smoked per day [CPD] ≤10, CPD 11 to 20, CPD 21 to 30, CPD >30), perceived health status (on a 4-level scale), exercise level (quartiles), and medical comorbidities (indicator variables for selfreported history of each of the following: AIDS, cancer, chronic obstructive pulmonary disease [COPD] , diabetes mellitus, heart failure, liver disease, myocardial infarction, peripheral vascular disease, peptic ulcer disease, and rheumatoid arthritis). These comorbidities were chosen based on their inclusion in a clinical comorbidity index (Deyo et al., 1992) . Socioeconomic factors included educational category (no degree, high school degree, some college, bachelor's degree or higher), current employment status (never worked, worked in the last week, did not work in the past 12 months, did not work in the last week but worked in the past 12 months), and whether the household received food stamps in the last calendar year.
Data Analysis. Proportional hazard analyses were completed using SAS 9.4 (SAS Institute Inc., (c) 2000-2008) PROC SURVEY-PHREG using the NHIS adult-sample weight from the pooled surveys adjusted for ineligible respondents. Survey adjustments include design, cluster, primary sampling units, ratio nonresponse, and poststratification adjustments for sample adults. The outcome variable was age at either death or the fourth quarter of 2011 (time of censoring). In addition to the drinking pattern variables (current nondrinker, quantity, nonbinge frequency, and binge frequency), models included gender, race, birth cohort (classified as a categorical variable corresponding to 5-year bins), year of survey (as a fixed effect), exercise, comorbidity, and socioeconomic factors listed above.
Because prior literature indicated that the association between alcohol use patterns and morbidity/mortality may be different for men and women (Klatsky and Udaltsova, 2007) , secondary analyses included stratification by gender. To minimize the effect of comorbid smoking on mortality, secondary analyses were run on the subset of individuals who were never smokers, defined by smoking fewer than 100 cigarettes in their lifetime. Secondary analyses stratified by gender and smoking status were run by using the domain statement in PROC SURVEYPHREG. Finally, to ensure observed associations were not due to survey year, we ran stratified analyses for each survey year and meta-analyzed the results.
VA
Data. Outpatient medical records were extracted from the VA Corporate Data Warehouse through the VA Informatics and Computing Infrastructure. Data were extracted from the Alcohol Use Disorders Identification Test-Consumption, a brief validated screen for alcohol use disorders consisting of 3 items to assess typical quantity of drinking and frequency of drinking and binge drinking over the past year (Box 1) (Bradley et al., 2003 (Bradley et al., , 2007 Bush et al., 1998; Frank et al., 2008) . The definition of a standard drink was not specified.
Inclusion criteria were date of birth between January 1, 1948, and December 31, 1968, and completing an alcohol survey in 2008 (the first full year after the survey was introduced). This resulted in a total sample size of 93,653. If a veteran completed more than 1 alcohol survey in 2008, the first administration was used for analysis.
Box 1 Alcohol Surveys
NHIS Alcohol Survey 1. In any 1 year, have you had at least 12 drinks of any type of alcoholic beverage? 2. In your entire life have you had at least 12 drinks of any type of alcoholic beverage? 3. In the past year, how often did you drink any type of alcoholic beverage? (0 to 365 days) 4. In the past year, on those days that you drank alcoholic beverages, on the average, how many drinks did you have? (1 to 90 drinks) 5. In the past year, how many days did you have 5 or more drinks of any alcoholic beverage (0 to 365 days)
VA Alcohol Survey (AUDIT-C)
1. How often did you have a drink containing alcohol in the past year? (never, ≤ monthly, 2 to 49/month, 2 to 39/wk, ≥49/wk) 2. How many standard drinks containing alcohol did you have on a typical day when you were drinking in the past year? (1 to 2, 3 to 4, 5 to 6, 7 to 9, ≥10) 3. How often did you have 6 or more drinks on 1 occasion in the past year? (never, <monthly, monthly, weekly, daily, or almost daily)
Coding of Alcohol Use. Patterns of alcohol use were separated into drinking quantity when not binge drinking, frequency of nonbinge drinking, and frequency of binge drinking. Drinking quantity on typical drinking days was categorized into 3 levels: 1 to 2 (low-level drinking), 3 to 4, and 5 or more (binge drinking). Overall drinking frequency (binge drinking and nonbinge drinking) and binge drinking frequency are defined in the assessment. The frequency of nonbinge drinking was computed by taking the overall drinking frequency and subtracting the binge drinking frequency. Nonbinge drinking was further categorized into 5 levels: none, monthly or less, 2 to 4 times monthly (reference category), 2 to 3 times weekly, and 4 or more times weekly (see Table S1 ). Binge drinking frequency was categorized into 4 levels: none, monthly or less, 2 to 3 times monthly, and weekly or more.
Outcomes. All-cause mortality was censored on June 30, 2016. We were not able to examine cardiovascular mortality or cancer mortality because cause of death was not available.
Covariates. Covariates included age, gender, race, and comorbidity. Comorbidity was coded as individual indicator variables for ICD-9 diagnoses corresponding to AIDS, COPD, dementia, hypertension, diabetes mellitus, liver disease, peripheral vascular disease, rheumatic disease, and peptic ulcer disease. These comorbidities were chosen based on their inclusion in a clinical comorbidity index (Deyo et al., 1992) . Smoking behavior, educational attainment, and employment status were not available in this database.
The sample was divided into current nondrinkers (those who reported never having an alcoholic drink in the past year) and current drinkers (those who reported having an alcoholic drink in the past year). No information was available regarding drinking history prior to the past year. Thus, we were not able to distinguish lifetime never drinkers from former drinkers.
Data Analysis. Proportional hazard analyses were completed using SAS 9.4. The outcome variable was age at either death or June 30, 2016 (date of censoring). In addition to the drinking pattern variables (current nondrinker, quantity, nonbinge frequency, and binge frequency), models included gender, race, birth cohort (classified as a categorical variable corresponding to 5-year bins), and comorbidity.
RESULTS
The characteristics of the samples are given in Table 1 . Relative to the NHIS sample, the VA sample had a higher mortality rate, and more individuals with medical comorbidity. This is consistent with what would be expected for the difference between an epidemiological sample (NHIS) and a clinic-based sample (VA). In addition, the VA sample had a shorter follow-up period with less variability, more men, more African Americans, and fewer Hispanics. Of note, the VA sample had a lower proportion of current drinkers, which would be expected for an older sample with increased medical comorbidity.
In both data sets, nondrinkers was the largest category. Most current drinkers reported drinking monthly or less, typically drinking 1 to 2 drinks per drinking day, and never binge drinking (Fig. 1) . As the frequency of nonbinge drinking increased, a higher proportion of individuals reported drinking 3 to 4 drinks per drinking day and were categorized as binge drinkers.
We determined the adjusted hazard ratios (HRs) for allcause mortality based on frequency of drinking for drinkers of 1 to 2 drinks per day in both the NHIS data and in the VA data. Frequency of low-level drinking is modeled as a continuous variable in the NHIS data set and as a discrete variable in the VA data set. Although our primary variable of interest was frequency of low-level drinking, all statistical models were also adjusted for typical drinking quantity and frequency of binge drinking. Fractional polynomial modeling was used in the NHIS data set to allow for flexible parameterization of nonlinear associations. Using a stepwise approach, frequency of low-level drinking in the NHIS resulted in a model containing terms for frequency and frequency cubed. Other polynomial terms, including (frequency) 2 , log(frequency), (frequency)
À1
, and (frequency) À2 , were not statistically significant. Estimated HR for alcoholrelated variables are given in Table S2 and are plotted in Fig. 2 .
In both data sets, the reference group was defined as the frequency of nonbinge drinking associated with the lowest risk of all-cause mortality: 3.2 times weekly for the NHIS sample and 2 to 3 times weekly for the VA sample. Despite the differences between the 2 data sets, the trends are the same. The minimum risk for all-cause mortality is estimated to be drinking 1 to 2 drinks approximately 2 to 3 times weekly, and risk of all-cause mortality increased as the number of drinking occasions increased. In the NHIS sample, using drinking 1 to 2 drinks 3.2 times weekly as the reference group, all-cause mortality is increased in a stepwise fashion to HR = 1.05 (p = 0.003) for drinking 1 to 2 drinks 5 times weekly, HR = 1.12 (p < 0.0001) for drinking 1 to 2 drinks 6 times weekly, and HR = 1.26 (p < 0.0001) for drinking 1 to 2 drinks 7 times weekly. In the VA data, drinking 1 to 2 drinks 4 or more times weekly had an HR = 1.23 (p = 0.01) when compared to drinking 1 to 2 drinks 2 to 3 times weekly (the reference).
Relative to the reference, drinking less frequently also showed increased risk for all-cause mortality in the NHIS data, but not in the VA data. Specifically, in the NHIS data relative to drinking 3.2 times weekly, the increased risk in allcause mortality was HR = 1.04 (p = 0.05) for individuals who drank once weekly and HR = 1.06 (p < 0.01) for individuals who drank once monthly. In the VA data, relative to drinking 2 to 3 times weekly, drinking 1 to 2 drinks 2 to 4 times monthly (HR = 1.02, p = 0.8) or less than monthly (HR = 1.02, p = 0.8) did not have a statistically significant increased risk of all-cause mortality.
Because unmeasured confounders may be different between current drinkers and nondrinkers, nondrinkers were evaluated separately and were found to have increased risk of mortality relative to current drinkers who drink 1 to 2 drinks per occasion and never binge. In the NHIS data, increased risk for all-cause mortality was seen in never drinkers (HR = 1.24, p < 0.0001) and in former drinkers (HR = 1.14, p < 0.0001) relative to drinking 1 to 2 drinks 3.2 times weekly. In the VA data set, increased risk for all-cause mortality was seen in nondrinkers (HR = 1.29, p < 0.0001), relative to drinking 1 to 2 drinks 2 to 3 times weekly. There was no variable in the VA data to distinguish between never drinkers and former drinkers.
Using the causes of mortality available in the NHIS data, we evaluated the association between the frequency of nonbinge drinking with risk of cardiovascular mortality and risk of cancer-related mortality (Fig. 3) . A J-shaped relationship was seen between frequency of nonbinge drinking and risk of Fig. 2 . Adjusted HR* of all-cause mortality by drinking frequency for individuals who drink 1 to 2 drinks on occasion and never binge drink. (A) NHIS data, N = 340,668; N deaths = 30,498. *NHIS HR are adjusted for birth cohort, gender, race, typical drinking quantity when not binge drinking, frequency of binge drinking, health and wellness factors (current smoking status, perceived health status, exercise level, and medical comorbidities), socioeconomic factors (educational attainment, employment status, and whether the household received food stamps in the last calendar year), region of country, and year of survey. (B) VA data, N = 93,653; N deaths = 8,322. *VA HR are adjusted for birth cohort, gender, race, typical drinking quantity when not binge drinking, frequency of binge drinking, and medical comorbidities. cardiovascular mortality: The minimum risk was seen in individuals who drank 1 to 2 drinks 4 times weekly. In contrast, the risk of cancer-related mortality increased linearly with frequency of nonbinge drinking (i.e., the minimum risk was in individuals who drank 1 to 2 drinks once monthly, and in former drinkers).
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There is strong evidence that alcohol-related health effects differ between men and women (Klatsky and Udaltsova, 2007; Zheng et al., 2017) ; therefore, stratified analyses were run in the NHIS data (Fig. 4) and in the VA data. The results from the stratified analysis in the VA data are not shown because extremely wide confidence intervals in women suggest lack of power. Increased mortality risk was seen with daily or near-daily nonbinge drinking in both men and women, although men and women differed with respect to the nonbinge drinking frequency at which all-cause and cardiovascular mortality risks were minimized: For all-cause mortality, the minimum risk for women was at a lower frequency of drinking (1 to 2 drinks 2.7 times weekly) compared to men (1 to 2 drinks 3.4 times weekly). For cardiovascular mortality, the gender differences were reversed, with the minimum risk for women being 1 to 2 drinks 4.3 times weekly and for men 1 to 2 drinks 4.0 times weekly. With respect to cancer mortality, minimum risk was drinking 1 to 2 drinks once monthly for both women and men, the minimum frequency for current drinkers. In the VA data set, there were no statistically significant interactions between gender and drinking patterns in terms of all-cause mortality (the VA data set did not have causes of death to partition this by cardiovascular and cancer mortality).
Smoking behavior is confounded with alcohol use and increases the risk of mortality. Although all analyses were adjusted for smoking behavior in the NHIS sample, we also specifically evaluated the association between frequency of nonbinge drinking and mortality in the NHIS subsample of individuals who never smoked 100 cigarettes in their lifetime (N = 155,308). Consistent with the overall data set, among never smokers who typically drank 1 to 2 drinks at a time and never binged, increased all-cause mortality was seen with daily or near-daily drinking (Fig. S1 ) relative to the never smokers who drank the same amount, but only 3 to 4 d/wk.
DISCUSSION
Using 2 large, independent data sets, this study identified an increased risk in mortality among individuals who drink 1 to 2 drinks 4 or more times weekly compared to individuals who drink 1 to 2 drinks 3 times weekly, despite the fact that both groups may be drinking within the current U.S. dietary guidelines of up to 1 drink daily for women and up to 2 drinks daily for men (Division of Population Health, 2016; National Institute on Alcohol Abuse and Alcoholism, 2016; U.S. Department of Health and Human Services and U.S. Department of Agriculture, 2015) . Although other studies have evaluated the association between drinking frequency and mortality (Costanzo et al., 2010a,b; Foster and Marriott, 2006; Mukamal et al., 2003) , the unique aspect of our study is in identifying the nadir of all-cause mortality associated with the frequency of low-level drinking and using that nadir as the reference category for comparison, rather than using nondrinkers as the reference category.
In both the NHIS data set, an epidemiologic sample, and VA data set, a clinical sample, the nadir of all-cause mortality is drinking 1 to 2 drinks approximately 3 times weekly, and drinking 1 to 2 drinks more frequently increases the risk of all-cause mortality. In our analyses of the NHIS and VA data, drinking daily does not show increased risk of all-cause mortality relative to nondrinkers, which is consistent with previously published studies, and is the reason for the J-or U-shaped curve often discussed in the literature (Costanzo Fig. 3 . Estimated HR for mortality due to cardiovascular disease and cancer based on the frequency of nonbinge drinking. Curves correspond to risk for individuals who typically drink 1 to 2 drinks per occasion and never binge in the NHIS data set. *HR are adjusted for birth cohort, gender, race, typical drinking quantity when not binge drinking, frequency of binge drinking, health and wellness factors (current smoking status, perceived health status, exercise level, and medical comorbidities), socioeconomic factors (educational attainment, employment status, and whether the household received food stamps in the last calendar year), region of country, and year of survey. et al., 2010a,b) . However, the reference category with the lowest risk level of alcohol consumption is essential for making recommendations regarding alcohol use. For example, the current U.S. dietary guidelines recommend that nondrinkers remain abstinent from alcohol (Division of Population Health, 2016; National Institute on Alcohol Abuse and Alcoholism, 2016; U.S. Department of Health and Human Services and U.S. Department of Agriculture, 2015) , and it is appropriate to guide current drinkers based on the minimum all-cause mortality seen based on drinking patterns among those who drink.
In addition to analyzing all-cause mortality, we examined cardiovascular and cancer mortality in the NHIS data set. Cardiovascular mortality is U-shaped with a nadir of drinking 3 to 4 d/wk; however, cancer-related mortality is minimized at the lowest level of alcohol consumption, and risk linearly increases with frequency of drinking, even at low levels of drinking. This differential effect of drinking on causes of mortality highlights an opportunity for precision prevention: Individuals with a strong family history of cardiovascular disease may reduce risk by drinking a few days per week whereas individuals with a strong family history of cancer may be cautioned not to drink at all to minimize risk.
A study was recently published by Xi and colleagues (2017) that analyzed the same NHIS data included here. Using the reference group of never drinkers, the study reported decreased risk of all-cause mortality with both light drinking (12 drinks yearly to less than 3 drinks weekly) and low-level drinking (3 to 14 drinks weekly for men and 3 to 7 drinks weekly for women). In addition to differing categories of alcohol use, Xi and colleagues (2017) . used slightly different covariates (a detailed comparison of the 2 studies is given in the online Appendix). The current study extends their findings by examining the relative effect of frequency of alcohol use within a set of light and moderate drinkers.
Our analytic strategy sought to minimize the possibility that the observed effects of alcohol on mortality are due to confounding. All analyses were adjusted for age, Fig. 4 . Gender-stratified HR for mortality based on frequency of nonbinge drinking. Curves correspond to risk for individuals who typically drink 1 to 2 drinks per occasion and never binge in the NHIS data set. *HR are adjusted for birth cohort, gender, race, typical drinking quantity when not binge drinking, frequency of binge drinking, health and wellness factors (current smoking status, perceived health status, exercise level, and medical comorbidities), socioeconomic factors (educational attainment, employment status, and whether the household received food stamps in the last calendar year), region of country, and year of survey.
gender, race, comorbidity, drinking quantity, and binge drinking frequency. In addition, we adjusted for smoking status in the NHIS sample (smoking status was not available in the VA sample). Finally, we repeated the analyses in the NHIS subset of never smokers. Because the findings were robust across analyses, the observed associations are unlikely to be due to these potential confounders. However, other unmeasured confounders may have influenced the results. For example, psychosocial stressors that may disproportionately and adversely affect individuals of low socioeconomic status may negatively affect health outcomes. Therefore, the inability to adjust for these factors may bias the results. In addition, the VA sample had a higher proportion of individuals with comorbidities, and because some of them may have reduced drinking after development of certain illnesses, the inability to differentiate former drinkers from lifetime abstainers is important to note.
The data sets used in this study are large and have complementary designs, but there are potential limitations. First, both studies relied on in-person measurements of self-reported alcohol use, rather than anonymous reports. This is of concern because when comparing alcohol use from in-person surveys to anonymous surveys, the in-person surveys show under reporting of alcohol use (Del Boca and Darkes, 2003; Polich, 1982) . In addition, although outcomes were measured at the end of the study period, alcohol use patterns were measured once. This likely resulted in higher variance than if repeated measures of use were available.
In summary, this report demonstrates an association between increased mortality and drinking behaviors that falls within the current U.S. dietary guidelines for "healthy" alcohol use. Consuming 1 to 2 drinks at a time on 5 or more occasions weekly was associated with elevated risk of allcause mortality, relative to drinking less frequently. This finding was observed in both a large epidemiological sample and a large clinic population and suggests that the guidelines for "healthy" alcohol use should be lowered.
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